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(54) BIFUNCTIONAL CHIMERIC ANTIBODY 

(57)Abstract 

PURPOSE: To obtain a Afunctional 
chimeric antibody having 

bidimensional specificity and 5 ^-.-._,„ - 

improved in effects for diagnosing l^l^^lll^fl:! jl^lil^l^lljf^ 
and treating diseases by including the c^^^r- - r = B 
first and second DNA sequences 
encoding an L-chain variable region 
and an H-chain variable region, 
respectively, specific to a human 
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carcinoembryonic antigen. 
CONSTITUTION: (A) A recombined 
DNA compound which contains the 
first DNA chain coding sequence of 
formula II encoding an amino acid 
sequence of formula I in a chimeric 
antibody L-chain variable region and 
the second DNA chain coding 
sequence encoding an amino acid 
sequence of formula III in a chimeric antibody H-chain variable region is 
induced from a murine hybridoma. (B) The third and fourth DNA chain 
sequences encoding the L and H-chain constant regions of a chimeric 
antibody are induced from human lymphocyte. The component B is added to 
the component A to obtain (C) a recombined DNA compound such as a 
plasmid pNCEMKGI. A host cell is transformed by the component C and 
subsequently cultured to produce a bifunctional chimeric antibody secreting 
CME/CHA. 
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W « * 

i . &Vi0«fc 

Asp - lie - Val - Mot - Thr - Gin - Sex - Clo - Lye 
Pbe • Met • Ser - The - Ser - Val - ciy - Asp • Art 
Val - Ser • lis - Thr - Cy» - Lye * Ale • Sec - CI* 
Aaa - Val - Art - Thr - AU - Val - Ala - Trp - Tyr 
Clo - CLn - Lye - Pro • Cly - Gin • Ser • Pro - Lya 
Ala - Leu - Tie • Tyr - Leu - Ala - Ser - Am - Art 
Tyr • Thr • Cly - Val - Pro - Aap - Art " Phe - Thr 
Cly - Ser - Cly - Ser - Cly - Thr - Asp * Phe - Thr 
Leu - Thr - lie - Thr - Aan - Val * Clo - Ser - Clu 
Aap - Leu - Ala - Afp - Tyr - Phe - Cya - Leu - Cln 
Kia - Trp • Aaa - Tyr - Pro • Leu - Thr - Phe - Cly 
Ala - Cly - Thr - Lya - Lao - Clu - Leu - Lye • Art 



Aep - Val - Clu - Leu - Val • Glu - Ser * Cly - Cly 
Oly - Leu - Vil - Ola - Pro - Cly - Cly - Ser - Art 
Lya - Leu - Ser - Cya - Ala - Ala - Sar - Gly - Phe 
Thr - Phe - Ser - Aio - Pee - Oly - Kec - Kia - Trp 
tie - Art • Glu • Ala - Pro - Glu - Lya - Cly - Leu 
Olu - Trp - Val - Ala - Tyr - He - Ser - Gly - flly 
Ser - Sar • Thr - Ha - Tyr - Tyr - Ala - Aap - Thr 
Val - Lya - Cly - Art - Phe - Thr - lie - Ser - Art 
Aap • Aaa - Pro - Art * Ata " Thr - Leu - Phe - Leu 
Glu • Wet - Thr - Ser - Leu - Art * Sar - Clu - Atp 
Thr - Ala - Net - Phe - Tyr - Cya - Ala - Art - Atp 
Tyr - Tyr - Ala - Aan • Aaa, - Tyr - Trp - Tyr - Pfce 
Aap - Val - Trp - Cly - Ala - Cly - Thr - Thr - Val 
Thr - Val - Sar - Ser - Ala 

»iDN A{l:£33. 

OAC - ATT - CTC - ATC - ACC - CAO - TCT - CAA - AAA 
TTC - ATC - TCC - ACA - TCA - CTA - CCA - CAC - ACQ 
CTC - ACC - ATC - ACC - TCC - AAG - CCC - ACT - CAC 
AAT - CTT - CGT - ACT - OCT • CTT - CCC - TCC - TAT 
CAA - CAO - AAA - CCA - CCC - CAG - TCT - CCT - AAA 
CCA - CTC • ATT - TAC - TTC - CCA - TCC - AAC - CCC 
.TAC - ACT • CGA - CTC - CCT - CAT - CCC * TTC - ACA 
CCC - ACT • CCA - 7CT - CCC - ACA - CAT - TTC • ACT 
CTC - ACC - ATT - ACC - AAT * GTC - CAA - TCT - CAA 
GAC - CTC - CCA - GAT - TAT - TTC - TCT - CTO - CAA 
CAT - TOO - AAT - TAT - CCC - CTC - KCG - TTC - OCT 
GCT - CGQ - ACC * AAC - CTC - GAG • CTC - AAA - "GG 
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Ofiltt*DN Aft&«J. 

5. Mi'W^V K-74«CBM23 1.6. 
7 T*«ffl«JB4 KEI*0tt»*.DN Afcft&J. 

6. #3 4 ODN A»n&4fKj?IJ*<k r 

7. ^SglC^dnS/^ J KpNCEMK 

8. /^l KpNCEMKC I(E-)-C*« 

M#«6 KRttOttSU D N Aftfttt. 

9. 4- > 7 * / ? a -y- + u- h 

AKw^^t etamxDN Aifc^ffi-c* -»t. 



Gin Ala V»l Val The Gin Clu Ser Alt Leu Thr Thr Ser 
Pro GLy Clu Thr V*l Thr Lea Thr Cyi Arg Ser Ser Thr 
Cly Ale V*l Tbr Thr Set Abo Tyr Ala Aan Trp Val Gin 
CI j Lys Pro Asp His Leu Phe Thr Cly Leu lie Cly Cly 
Tbr Am Am Art Ala Pro Cly Val Pro Ala Arg Phe Ser 
Cly Ser Leu lie Cly Aap Lyi Ala Ala Leu Thr tie Tbr 
Cly Ala Cln Thr GLu Aap Clu Ala Arg Tyr Phe Cyi Ala 
Leu Trp Tyr Ser Aan Leu Trp Val Phe Cly Cly Cly Thr 
Lya Leu Thr Val Leu Cly 

Clu Val Thr Leu Val Clu Ser Sly Cly Aap Ser Val Lya 
Pro Gly Gly Ser Lau Lya Leu Ser Cya Ala Ala Ser Cly 
Phe Thr Leu Ser Gly Clu Thr Met Ser Trp Val Arg Cla 
Thr Pro Clu Lya Arg Leu Glu Trp Val Ala Tbr Thr Leu 
Ser Gly Cly Gly Phe Thr Phe Tyr Ser Ala Ser Val Lya 
Cly Arg Phe Thr lie Ser Arg Aap Am Ala Gin Aan Aan 
Leu Tyr Leu Gin Leu Aan Ser Leu Arg Ser Glu Aap Thr 
Ala Leu Tyr Phe Cya Ala Ser His Arg Phe Val Hla Trp 
Gly Hia Cly Thr Leu Val Tbr Val Ser Ala Ala 

RUD N Aft&fll. 

10. I © 0 N A Me$4E9|A 8 « £ : 



CAG GCT CTT GTG ACT CAC CAA TCT CCA CTC ACC ACA TCA 
CCT CGT CAA ACA CTC ACA CTC ACT TCT CCC TCA ACT ACT 
GCG GCT CTT ACA ACT ACT AAC TAT GCC AAC TGG CTC CAA 
CAA AAA CCA CAT CAT TTA TTC ACT GCT CTA ATA CGT CCT 
ACC AAT AAC CGG GCT CCA CGT CTT CCT GCC ACA TTC TCA 
GGC TCC CTG ATT GGA GAC AAG GCT GCC CTC ACC ATC ACA 
GGG CCA CAG ACT CAA GAT GAG CCA ACA TAT TTC TCT CCT 
CTA TCG TAC ACC AGC CTC TCG CTA TTC GCT GGA CCA ACC 
AAA CTG ACT CTC CTA GCG 

T^^HoDN AE?ij££W L% W20DNAW 
*EH* • & : 

GAA GTO ACG CTG CTG GAG TCT GGG CGA GAC TCA GTG AAG 
CCT GGA GCC TCC CTG AAA CTC TCC TCT CCA CCC TCT CGA 
TTC ACT TTA ACT GCT GAA ACC ATG TCT TCG CTT CCC CAG 
ACT CCO CAG AAG AGO CTG GAC TCG CTC CCA ACC ACT CTT 
ACT GCT CGT GCT TTC ACC TTC TAT TCA GCC ACT GTG AAG 
CGT CCT TTC ACC ATC TCC ACA GAC AAT CCC CAG AAC AAC 
CTC TAT CTA CAA CTG AAT ACT CTG AGC TCT GAG GAC ACC 
GCC TTG TAT TTC TCT CCA ACT CAT CGG TTT CTT CAC TGG 
GGC CAC CGG ACT CTG CTC ACT CTC TCT GCA GCC 

•?/T*n5 ON AE*J*3fr+4»tf #9 rcISd 

I 1. + / 7 */ 0 B-**ft»0Lft£ttffi 
«*a- KL.r^*»30DN A»EW; fc«fctf 

KLTi'63H4*>D N ARE?"]*;* 
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16. 7* * i KpGC H A KG 1 <E 
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17. 7*x i KpGCHAKG 1 -2*** 
Sft*«l 4 lcie*©tt»*.DNArt:£139. 

1 8. * * KpCCHAKGl-3-?** 
M#!l 1 4 KlBftejftJA*. D N A<b£&o 
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19. 2«lltt + /9CSM/CHA^W.t 

inositols. 

20. S P 2/0/pN.C EM K G I /pC C H 

AKG l 1 9-<clB«oft£MB. 

21. S P 2/0/pNC EMKG 1/pGCH 
AKG 1 (E 1 9 fcfcttoSSWI 
S3 «> 

22.SP 2/0/pNCEMKC 1 /pCC H 
AKC 1 - 2?**3f|5rtJg 1 9 KfE«®E£*aia. 

23. S P 2/0/pNC EMKG 1/pGCH 
AKCl-3t* 1 9 tcfcn*>&ZWM. 

24. S P 2/0/pNC EMKG 1 (E -)/p 
GCHAKG l?4&tt*9U 9£CaoS£iB 

25. S P 2/0/pNC EMKG I (E -)/p 
GCHAKG \ (E M*« I 9 <c*2*£© 

26. SP2/0/pNCEMKC1(E-)/p 
GCHAKG 1 - 2 I 9 £13*03 

* 

* 

Asp - lie - V»; - Het - Thr - CU - Ser - Cln - ly* 
Ph« - Met - Ser - Thr - S«r - Val - Cly - Asp - Art 
Val - Ser - lie - Tbr * Cya - Lyt * AL* - 5ar - Clo 
Ajq - V*l - Ar| - Thr - Ala - Val - Ala • Trp - Tyr 
Cla - CId - Lyi - Pro * Cly - Cln - Sar - Pro - Lya 
Ala • Lau • I la - Tyr - Leu - Ala - Ser - Aan - Art 
Tyr • Thr - Cly - Val - Pro - Aap - Art * Pha - Tbr 
Cly - Ser - Cly • Sar - Cly - Thr - Aap - Phe - Thr 
Lau - Thr - lie - Thr - Asn - Val - Cln - Ser - Clu 
Aap - Leu - Ala - Aap - Tyr - Phe - Cya - Leu - Gin 
His • Trp - Aaa • Tyr - Pro - Leu - Thr - Phe - Cly 
Ala - Cly - Thr - Lya - Leu - Clu - Leu - tys - Art 

«*U«T i / MEM : 
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A<7 5 / glE^I : 

Glo Ale Vel Vel Thr Gla Glu Ser Ale Leu Thr Thr Ser 
Pro Gly Glu Thr Vel Thr Leu Thr Cye Arg Ser Ser Thr 
Gly Ale Vsl Thr Thr Ser Aeo Tyr Ale Aea Trp Vel GU 
Glu Lye Pro Aep Hie Leu Phe Thr Gly Leu He Gly Gly 
Thr Asa Aea Arg Ale Pro Gly Vel Pro Ale Arg Phe Ser 
Gly Ser Leu He Gly Asp Lye Ale Ale Leu Thr He Thr 
Gly Ale Glo Thr Glu Asp Glu Ale Arg Tyr Phe Cye Ale 
Leu Trp Tyr Ser Aeo Leu Trp Vel Phe Gly Cly Gly Thr 
Lye Leu Thr Vel Leu Gly 
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Glu Val Thr Leu Vel Glu Ser Gly Gly Asp Ser Vel Lye 
Pro Gly Gly Ser Leu Lys Leu Ser Cys Ale Ale Ser Cly 
Phe Thr Leu Ser Gly Glu Thr Met Ser Trp Vel Arg Glu 
Thr Pro Glu Lye Arg Leu Glu Trp Vel Ale Thr Thr Leu 
Ser Cly Gly Gly Phe Thr Phe Tyr Ser Ale Ser Vel Lye 
Gly Arg Phe Thr He Ser Arg Asp Asa Ale Gla Asa Aeo 
Leu Tyr Leu Gin Leu Asa Ser Leu Arg Ser Glu Asp Thr 
Ale Leu Tyr Phe Cys Ale Ser His Arg Phe Vel His Trp 
Gly Hie Gly Thr Leu Vel Thr Vel Ser Ale Ale 

/ * p - 1 
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Aeo - V.l - Art • The - Ale - V.l - Ale - Trp - Tyr 
Gla - Cla - lys - Pro - Gly - Ola - Ser * Pro - lyi 
Ala - Leu " He - Tyr - Leu - Ale - Ser • Aia - Arg 
Tyr - Thr - Cly - Vel - Pro - Aep - Are, - Phe - Thr 
Gly - Ser • Cly - Ser - Gly - Thr - Aip - Phe • Thr 
Leu - Thr - He - Thr - Aeo - V.l - Gla - Ser - Clu 
Aep - Leu - Ale - Aep - Tyr - Phe - Cye - Leu - Gin 
Hie - Trp - Aea - Tyr - Pro - Leu - Thr - Phe - Gly 
Ale - Oly - Thr - Lye - Leu - Glu - Leu - Lye - Arg 4 
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Arg 


Asp ' 


• Aeu 




Pro 




Arg 


m 


Aeo 




Thr 


• 


Leu 




Phe 




Leu 


Gla • 


• ffet 




Thr 




Ser 




Leu 




Arg 




Ser 




Glu 


m 


Aep 


Thr ■ 


• Ale 




Met 




Phe 


«• 


Tyr 


m 


Cye 




Ale 




Arg 


m 


Aep 


Tyr . 


• Tyr 




Ale 




Asa 


m 


Aea 




Tyr 


• 


Trp 




Tyr 




Phe 


Aep - 


■ v.i 




Trp 


m 


Cly 


m 


Ale 


m 


Cly 




Thr 




Thr 




v.i 


Thr - 


• Val 




Ser 




Ser 




Ale 


• 

















* : 



Gla Ala Vel V.I Thr Gla Gla Ser All Lea Thr Thr Ser 
Pro Cly Clu Thr Vel Thr Leu Thr Cys Arf Ser Ser Thr 
Gly Al. V.I Thr Thr Ser Aeo Tyr Ale Aea Trp Vel Cla 
Glu Lye Pro Asp Hie Leu Ph. Thr Cly Leu He Gly Cly 
Thr Aen Aid Arg Ale Pro Gly Vel Pro Ale Arg Phe Ser 
Gly Ser Leu lie Cly Asp Lye Ale Ale Leu Thr He Thr 
Sly Ale Glo Thr Glu A.p Glu Ale Arg Tyr Phe Cya Ala 
Leu Trp Tyr Ser Aea Leu Trp Val Phe Cly Gly Gly Thr 
Lya Leu Thr Vel Leu Cly 9 

^£S4i/- ht&iZTZ 2fflf£i±+y 5*/ 9 



i : 

Glu Vel Thr Liu Vel Clu Ser Gly Gly Aep Sar Vel Lya 
Pro Cly Cly Ser Leu Lye Leu Ser Cya Ale Ale Ser Cly 
Phe Thr Leu Ser Cly Clu Thr Ret Ser Trp Val Arg Gin 
Thr Pro Clu Lye Arg Leu Clu Trp V.I Ale Thr Thr Leu 
Ser Gly Gly Cly Phe Thr Phe Tyr Ser Ale Ser Vel Lye 
Gly Arg Phe Thr He Ser Arg Aap Aso Ale Gla Asa Asa 
Leu Tyr Leu Cla Leu Aen Ser Leu Arg Ser Clu Asp Thr 
Ale Leu Tyr Phe Cye Ale Ser His Arg Phe Vel His Trp 
Cly Hie Cly Thr Leu Val Thr Val Ser Ala Ale » 

DNAV&ttOMMttKJttK -IMODNA^ 

caT*e> 
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CAC 


- 


ATT • 


CTC 


m 


ATC 


* 


ACC - 


> CAC 


- 


TCT 




CAA 


m 


AAA 


TTC 




ATC • 


TCC 




ACA 


- 


TCA - 


• CTA 




GCA 


- 


CAC 


• 


AGC 


CTC 


- 


AGC • 


ATC 




ACC 


m 


TCC - 


• AAO 


m 


GCC 


- 


ACT 


- 


CAC 


AAT 


- 


CTT ■ 


• CCT 




ACT 


- 


CCT ■ 


• CTT 


- 


CCC 




TCC 




TAT 


CAA 




CAG • 


- AAA 




CCA 




GCG • 


• CAQ 




TCT 




CCT 




AAA 


CCA 




ac • 


• ATT 




TAC 




TTC ■ 


• GCA 




TCC 




AAC 




CCC 


TAC 




ACT « 


• CCA 




CTC 




CCT ■ 


■ CAT 




CCC 




TTC 




ACA 


GGC 




ACT « 


• CCA 




TCT 




GCG ■ 


• ACA 




CAT 


* 


TTC 




ACT 


ctc 


m 


ACC • 


• ATT 




ACC 




AAT • 


■ CTG 


m 


CAA 




TCT 


■ 


CAA 


CAC 




CTC « 


• GCA 




CAT 




TAT • 


- TTC 




TCT 




CTG 




CAA 


CAT 




TOO 


• AAT 




TAT 


• 


CCG 


- CTC 


m 


ACC 




TTC 




CCT 


GCT 




GCG 


- ACC 


m 


AAC 




CTC 


- GAG 


■ 


CTG 








CCG 



CAT - CTC - CAC - CTC - CTC - GAG • TCT - CCG • CCA 
GGC - TTA - OTC - CAQ I - CCT - CCA - CCG - TCC - CCC 
AAA - CTC - TCC - TCT • CCA - GCC - TCT - GCA - TTC 

ACT - TTC - ACT - AAC - TTT - CCA - ATC - CAC - TCC 
ATT - CCT - CAC - CCT - CCA - CAC - AAC - CCA - CTC 

GAG - TOO - CTC - GCA - TAC - ATT - ACT - CCT - CCC 
ACT - ACT - ACC - ATC - TAC - TAT - CCA • CAC - ACA 
CTC - AAO - CCC - CCA - TTC - ACC - ATC - TCC - ACA 
CAC - AAT - CCC - ACC - AAC - ACC - CTC • TTC - CT3 
CAA - ATC - ACS - ACT * CTA - AGC • TCT - CAC - CAC 
ACO - CCC - ATC - TTT - TAC - TCT - GCA - ACA - CAT 
TAC • TAC - CCT - AAC - AAC - TAC * TOO - TAC - TTC 
CAT - CTC - TCC - OCC - CCA - CCG - ACC - ACG • CTC 
ACC - CTC - TCC - TCA - CCC 



"7^ cF 6 □ 

p *ttf*Ltt^aatt*a - k l xylite 
% i \s* f* Ken a, ^ : 

CAC CCT CTT CTC ACT CAQ CAA TCT CCA CTC ACC ACA TCA 
CCT CCT CAA ACA CTC ACA CTC ACT TCT CCC TCA ACT ACT 
CCC CCT CTT ACA ACT ACT AAC TAT CCC AAC TCG CTC CAA 
CAA AAA CCA CAT CAT TTA TTC ACT CCT CTA ATA CCT CCT 
ACC AAT AAC CCC CCT CCA CCT CTT CCT CCC ACA TTC TCA 
CCC TCC CTC ATT CCA CAC AAC CCT CCC CTC ACC ATC ACA 
CCG CCA CAC ACT CAA CAT CAC CCA ACA TAT TTC TCT CCT 
CTA TCC TAC AGC AAC CTC TCC CTA TTC CCT CCA CCA ACC 
AM CTG ACT CTC CTA GCG 

CAA CTG ACQ CTC CTG CAC TCT GCG CCA CAC TCA CTO AAG 
CCT GCA CCC TCC CTG AAA CTC TCC TCT GCA CCC TCT GCA 
TTC ACT TTA ACT CCT CAA ACC ATG TCT TCG CTT CCC CAC 
ACT CCG GAG AAG ACG CTG GAG TCG CTC GCA ACC ACT CTT 
ACT CCT CCT CCT TTC ACC TTC TAT TCA CCC ACT CTG AAG 
CCT CCT TTC ACC ATC TCC ACA GAC AAT GCC CAC AAC AAC 
CTC TAT CTA CAA CTC AAT ACT CTG AGG TCT GAG CAC ACG 
GCC TTC TAT TTC TOT GCA ACT CAT CGG TTT CTT CAC TCC 
GGC CAC CGG ACT CTG CTC ACT CTC TCT GCA GCC 



tfHfcpJgflfciie*'*, M^'J K-tC em 
23 l.6.7<0V^DNAM^5'J-i^; 
o-ytfco *XJ'M7VK--*CEM23 1. 
6 . 7 it s T t *) i) v • t 4 1 • to >v* + - • * 

U i Si a v 9 / *) - 5 V K (American 

Type Culture Collection, Rockville, M 
D)0/<--7*;/h . % h y 9 • * f t - • 3 

B 9 6 2 OaTTA^pJtt-C&*o u- h 

CfH«pJR««iief «r, M^'J K-tCHA 
2 5 5.5-(0yy^DNAM^5'J-fr^o 
-^Lfc. *XJ«^'J K-7CHA 2 5 5. 

5ii> u-K^^o*^ 3 16:2 6 5 - 
2 6 8 ( 1 9 3 5) KCH/i%snTi«6. * X .5 



-f^'i K-7CHA 2 5 5.5liS'ii:, > 7 u 
*(ieare«)fc*tf f-f * KDavid)<0#limtf 
W4. 722. 892*1 [! 988^2^ 2H*fT]' 

5* > f A 1* >\> + 4 x y a iz t *T£S& * tl* 

y 7 X ; K pM L C E - I o ti> t Kffiiteiatt 

»^jaffl«»y/ Ae^*dTtLTi** # 

i KpMLC E - 1 Q its r A ViiV * $ 4? * 
11 + — • 3 Is *S 9 o 9 t' u * / V - ? 
s K<Aaerican Type Culture Collection, 
RockvlUe, MD)fl'<-?^h • a^fi 
yO-^T*"3 ( 1 9 8 8^3^4 BSIO , ft 
SS^ATCC 6 7 6 3 9 ©TTAt^^TA 
^5X1 KpHKF-lli, t SK(*OL$S 



*«*'l*S*ri-*« 75XiKp 
HKF-Hi, ATCC >*- t * > h • a U 2 ■ 
y^-gs-Cfei ( i 9 8 8'*3£ 4 Q fi&ls *St 
SfATCC 6 7 6 3 7 ) . 7 5 x i KpML C 
E-'l OJUtfpHX-F- 1 O^JfiSSf?tt*i«fcCf« 

tthniasfcttoff i HKSt, 

75 X ! KpH KCE-tOt, 75 X ; KpM 
LCE-IO^OCEM Ltt^CftlftfC? 

*W3, 8kb H indfl|7 5 7* y h 
ff L, » bnft7^> y h*HindlDifHt75 

x i K P H k f - nc^-fy-K-raciicj;^ 
raatjto 75 x $ Kps v 2gpt ($j£8^a 

TCC 3 7 1 4 5<z>TTATCC**A-f*Jte> 
SfclPSWfcEcoR f TtfHfcU Clal l J v * - <£ 
W : dCATCCGATC) *EcoR I gfi&i;:? 

<y-MT^n^ k p s v 2spi c i««n» 

Lfc. KK„ 75 X «* KpHKCE - 1 0 
&$Cla( £J;CFB aaH I TrSftL* fc h L fiS 
Ifftitfiifc^lclS^LfcC EM LffiBJgft&jl 
*#9 . Okb Clal/B aaH [ MR 

(1 9 8 8*f 3£ 4 Bffit) o 5^5^ KpM H 
CB-30 tUC/pHG 1 Z O^l^SIStitJ cfctf« 
JiJttH*ffttOff SBlcq** . 

/f^i KpHC C EM - 3 0*s 75 X ;* Kp 

r^r^^t Sift 5. 3 kb Clal/Hindlll757 

/H iadfl^ft^^ 9 -pH G 1 Z IZ 5 4 Y- h -f 
£ C <!: T«ff U, KpMHCE-30 
\t I oia±OBaaH I 2flft £ Sff L T U h O ? % 
+ ^ZC\*\ iMtLtz&lz BaaH I ? fatt* 
ni^ s 7? x $ KpMHC E - 3 005. 3kb C I 
■ I / H Ud0rM(B7 5 7 > > t>£gK#|?f 
£tt5o 75 x 1 KpS V 2 neo (ATCC 3 7 ! 
4 9) ^$iimWJREcoR'l TfflfbU CUI V y 
/>- (ae^'J : dCATCCGATC) £EcoR i 
^(aiCMy-hUt^^ i KpS V 2 neo- C 
18*5933 Lfc 0 KpS V 2aeo- 

C leS&liSHrSBatH I JttfC la ! T5£i8{fc 
U #?4 . 5 kb -c^^-75^>>K*4l!!JL/:. 
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7^>^i|J|Lf. 9 * fc, 7? * i KpS 
V 2gpt-Cla^^mfll^Cla! fc<tO'9aaH I 
TiSttU ft 4 . 5 kb OClal/BaaH I 7 
17/ s Y £i|!i8L* 0 75 x i KpH K C E - 
I Ofi&0ft9.Okb 7^^^^^? K 
pS V 2gpt-ClaO±?e»1j4. 5kb ^^-75 

/^fcnr-n, &3175 ^ * KpG c 

EMK 4SKL/t, 75 X i KpH K C E - I 0 

fcj^c/pcc EMK©&i!Bgffttfcj;c/fcf£ttgi* 
2 si 

75X5 KpMHCE-30a, b hfB/IS&ft 

SlnJS^y/ i*|E?«|(Benoaic sequence) 5- £ 
^ftT^S, 75 X I KpMHC E-30I1AT 
C C a u * <✓ a y (1988?3£4B icffft) 
0~g&*flU£LT*>K &ft»^ATCC67 6 

4 0 OTfcA^PJtfc-C* T'f X ; KpHG 1 

zttt >-tt{*oHgipj£8a<&Y/ ak^j^^^t 

ITV>*. 7 5 X i KpHG I Z AT 
CC 6 7 6 3 80T, A T C C *IT V* * 

75X5 KpHGCEM-30*fclPBW$ClaI 
"Cf££?8<fcLrt:8L fclffi»JRBaaH I T^jfifl: 
ti^T, t h H*SS^fci**3 - K LT^i 
*effc*»LfcCEM H«pJ«ia*ta-K 
LT^eilfi^^^WrS^ 1 2. 7 kb fc![5 7 5 
7>^>*^ttUfcc 75Xi KpHGC EM- 

3 0O(^ I 2. 7 kb Clal / BaaH ! ft|JS7 5 7 
* > h 7 5 X i KpS V 2 neo- C UOtt 4 . 

5 kb C I a I / B aaH I * f 9 - 7 5 7 > > h iC 
5 y- h L, JS^^^ ^-pNCEMG 1 £33 
52L/Co 7?xi KpHGC EM - 3 Ofc^C/pN 

c emc i o^iaattij^tfafiEnfiaiaswoff 

4 li:^t» 

75 x ? KpGC EMK^^IKW^C'UI & <£ 
* CfBaaH i Tiff{bL, ft 8 . 9 kb C la I / BaaH 
I $183 7 5 7 / X h £ $f(f L * ifc, 75X- 
KpNC EMG 1 t>£J$»JfcClaI is J: E/BaaH • 
I -CifHtU « I 7, 6kb C la I /3a«H i ft\Vk 

75/>^ t /To 7 5 X ; Kp 

GCEMK<Oft8.9kb Clal/BanH I MB 7 



y ? * y b *7 ? * i KpN C GMG 1 Oftl 7. 
6 kb C la I / B asK I #1^7 
y- his ^^^-pNCEMKGI *£M 
Lfc 0 ^UJ KpNCEMKGlli. tM» 

EM LSa5JIE«l** a - KLTHijtG^ 

te&Lfc, OEM H*nl««i*«ra- KLTl^ 
*jJifKT*£WLTU*o ^?XS KpNCEM 

S^LT^5 4 ^Ui KpNC EM KG 1 0£J 

^n! KpMLC H 1 tt, + t-**2 
Sari, «/^a-t*^CHAOL«Riai!I 

7*7 * 1 KpM LC H 1 tt, / -iTr/ ■ V - V ■ 
* Af • H-f * * !/ T\ -f V 

/T(Northern Resional Researob Laborato 
ry(NRRL), Peoria. I II i noi«)<D'< - "7 * 
y h ♦Xh^ • A*f t - ' 3|/^'/iy<0- 

BCDfljS. 7 5kb H Udl/'Ba.H I &JPB7 7 ^ 
//^y^! KpBR322^Hiodffl/Ba» 

t-^ x 5 KpMLCH24anifc. fc^-e* 7* 

5*? KpMLCH 2£#lffiW*Clal fcJctfB 
sa H I TflftU ft 5. 7 5 kb OC la I /Hind 
IDMH?* > **«U Clal/BaaHI 
ifHtT - * * ! K p S V 2HPt-C laic ?^y-h 
LtmJ KpGCH A*S3KLfc 0 

7*7* i KpCCH A*$PB8**!3a«H I T?B 
<tL* I l.2kb 7 7 ^> ^ hfcfttSSLfca t h 

7* 7 * S KpH K F I *#IK»*H indffl -C^ffc L, 
^u/7T^tRL, ^KftBaiHI (NEB) 
V --feto*., #r^-?ft*nf:-<7*-*Baa 
H I TWWL, **5. 2kb Ba.H I £j?B7 7 r> 
^ tfio K^"C„ ft £n*7*7 x ; K P 

HK F I 5 . 2 kb BaiH lHB7^^h 
£7 7 X l KpGCHAOBaiH I flHfc-<* * - 
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LT»R*htl^M, E.coli K12 
MB I 0 1/pMLCH l*^«*K*Bt«C 
t * * 0 E . col i K 1 2 H B I 0 1 / pM 
LCH 1 < 1 9 8 891 t 1 4 B$££) <D*gS 
&ii,g£$^NRRL B- 1 8 4 3 2 0T, 
NRRL^bi|S:i*<?t4o 7*7 X t KpM 
LCH 1 £$iPBft|$ BaiH I -CjfHfclfc*, * U 

£>5'$]<^*£BaaH I Sjitt$l$£ L A: 0 C<0-< 

* KpMLCH UBtfllJiSL^c Kp 
MLCHlfcJ:tfpMLCHl dBO^jffl^ffifc 

ic;«isttiBJ4»ftoj|r6Hc*to 

7*5 X ? KpMLCH t dB £#JHISf5&H UdEI 
Ba*H I TflSMfcU CH A H»[pJ&f$ifc 
ta- K-^T^*S|fis**«*t*tt5. 7 5kb 
Hindfll/BaaH I $1$ 7 7 / ^ ^ h L 
7 r 7XSKpBR322 tWPB»*H indfllteJic; 
BaaH I -?ffl{fc U ^*«-<M-7^>Vh 
*a«L^o fc^?, 7*7 X I KpMLCH Id 

<£^&«£a- KLTV^jtfc^K&^L*:, C 
HA LM«ffl«*a- KLTl^itCf'feSf 

*rr**s*y*xi KpGCHAK^anLfco 

H**«®*7 Bit**. 

7** x ! KpU C V H I nc- 1 Alt, u 
- H Zl&ftt * ✓ ? a-*/vt?i;{*C H A<OH 
a- AfiW*dflL 
TV>*„ 7*7 a < KpUCVHIne-lAtt, 
RRL<0/t--7*yh - Xh^'Hf t-' 

a * a ><o-&* flies ^nsnti^ ( i 

9 8 8^1 1 J? 1 4 B ) * E.coli K 1 

2 KB I 0 1/pUCVH I ic- 1 A**Hipe 
IBriCt^Tioo E.coli K 1 2 H B 1 
0 1 /pU C V H I nc - 1 AOtg»«5(i, SftS 
*fNRRL 9 - 1 8 4 3 3 OTTA^T* 4* 
7*7 * i KpUC V H I r,c- I A * $) PS 5| 3ft H ind 
J3T?BftL, CHA Httojftfflfcta- KLT 

i^HE^safif *tt3. 4 kb iOH iodm^jfa 



- K lT^*ififE? *7*5 X i KpHG 

12 (ATCC67638) flj P3 fi* * H i nd 

pUCVH In«- I AOft3,4Jib H i nd E fclffl 7 
5 7->:/h£, HiBdlDMftLry yfifcitLfc^ 

KpHG 1 2(0^^-7^/^1:5 
•/y-l-U 7*7 x ! KpHG 1 - CHA* 
ltz 0 7*5 X l KpUC V H I nc- i AS *C/pH 
C | -CHA^iTOfe^'TOia^f^ 

*SL/:, CHA HfapJ£f8&* 3- KtT^i 
SfcTfc&fff* 7*5 X * KpHGl-CHA*, 
ftii|Pai»*C )a! fc«J:tf BaaH ! TtfUtl. ft 1 0. 
5kb OClal/BaiH I j&ffB 7 ?/>y^^ 
HLfc. 7*5 X i KpS V 2 neo- C la* 

ffl(5«Jft3».H I fcJiO'C la I TrB{fcl> ft 5. 
0 kb OC la I / Ba«H I X h 

£13*14 L* 0 KpHGl-CHAOftI 
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0. 5kb CUl/Ba-H I ftlE 7 7 7* / > b * 7* 
?M KpS V 2lPt-C laOftS. Okb C la I / 

ftU!'** *-pGC H AG 1 fcaSSIlfco 7*5X 
i KpCC H AC 1 OtHK^fflfc £C/af&fflLBI* 

7*9X1 KpGCHAGl *#jpg&f$C la I t! 
Mftl* 5. 0 5kb Cle! *I«7*r/ * h 
^ttL/:, 7*5 X i KpGC HAK*#]g3W£ 
BaaH 1 "CffHtU C la 1 »J^-: 
5'— GATCCGGGATCGATGGGG-3' 

I I I I 11 I I I I I I I I 

3'-GCCCTAGCTACCCCCTAG-5' 
**0BaaH I ${ftlC5 4 Y-hU 7*5 X i K 
pGCH AK-CU*3S&Lfc. -f?X 
i KpCCH AK -Cla**]R»*C la I TifWt: 

u i o.85kb ciai(mpa77^/yh i rr¥ 

BIL/To ifc^T, 7*5X5 KpGCHAK-Cla 
£>#J 1 0 . 8 5 kb C ta I 81(87 7 ^> X h fc'S * 
^-pGCHAG I Oft I 5. 0 5kb C la I 7 5 
/>^KMV-U S £#7*5 X 5 KpGC 



H A K G 1 £*3£? L fco 7*5 X * KpG CHAK 
Gild, t ► L»SW««*fca- KL-COSitC 
^KfSSLfc, CHA L»nJ«fa«*a- KL 

LT^i&fK-ftefoaLfcC HA 

- K LTH&iie^fcM t-C^4„ 7*5 X i K 

pG C K A K C 1 ii £ £ IC s i37W-^Kj: 

»r*»tt*ff4-rftae : Ffiat#tTu*. 7* 

5 x $ KpGC H A K C 1 ©talKSf* ttfciC/Wfiti; 

KHB*at(tosrt 1 0 

9-Ztn&* *Kfi, *flfc*CEM*<fctf 
CHA^|$^ayijyfcJ;^i|«:43-KU 

©£{*fl6 7 i /$tt'c£&-r6i'*r4-*'«7*f- 

l^O?*9§f3l5«<€enular naehinery)^ L T O * 0 



««sr«*»»otB£«8S*fceRKmt * c t A<r 
a^o^m^* * -<i v ASfla (E.coU) rtT 
mil, *©a{*©«i&iftfcT£Ma&***4# 

s 7* p * - * - *<«te-r * c * . 

■r a © e $ a o * m £ « s « 8 * * c 1 1 < 

?d^ci4S»||t4 fco-c** e SP2/0- 

Afl4«^9^>'t« ^iiS(ita(**r7>^L*iU 
Ufl--7t^5OT^4 0 7* 5 X 5 KpG C 
H A K C I Jir/pN CEMKG lT-te*54 *✓ 
S P-2/0 * 1* 5 ^x 7 A 9 h Ltz'&Tlt* M 
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5C em/ch Attfctigftifc'tMiaae-f s. * 

ii g/*«/I O*fiBJB*T0 ft'*?*;!* 

* 

ct/OTH/:. s P 2/0WIBU**^oa 
*3W©2*lftttfc{«fctt»«f**B 

onegu220. F . K * U + » • T> K • 

6:703-706(1986) 
; f B -^(Chu,G,) > ~ * £ U * r ? • T 

15:131 1-1325(198 



7) ; CR ice. D . ), 

x^^x'USA, 79:7862-7865(1 
9 7 9 ) : te * (0 1. V.), ypv-f-f 

if^iy-^XUSA, 8 0:8 2 5 - 8 2 9 (1 
9 8 3 ). 

fBJB***\ C H ABSHfcfcftWtfcfca"** * 
-T?f^X7*ni> CHA 7 a 7 ij y 

(Enivilt, B. end Pertnan P.k 
XMJ-(I ■■usocheilitrr)* 8:87 1-87 

4(1971), tfzH* r isxtoXtfri t 
<D#aS«tf*l4. 722.892^(1988^2 
82B%i'd) - i!#L*££U 



* * -T K 9 * 7 * 7 h 
LfcA<>9* C H Afc^tfC EM«&4$J0i3i#£l3J 

T# A L T J: V> C tity 12A^nS-?*6«?c 
Uli> C EMfc±tfC H AiEETBIIHaoffl* 

So 



7** hs*ifciB«s«)!i^**{i:***c4tt< , 

•3. UL^A^, ^^^-pNCEMKG 
I $ fcttpG CHAKC M^SV40^^'^ 

t-*»4rifc (:ni:<to, KpN 

C2MKCKB ->fc* tfpG CHAKG l ( E - ) 

, 3 P 2/0tBSafr & ©2»»tt 

KpCCEMKii:H^$n4CE 



-530- 



Ji^'oy «J yfgj i U s 5 KpCC EMK 

.ffi/or'i ySa«r.«6tc-T6 tOfctfi. SV40 

* -K.* oT^SA** * X I H A pJgSI 

t h^fttfiifc^*^-*- ST*? 
x 5 K pG C H A K - 3 b $ * 3S&PI7 K22tt 

a KG I *«&*'*§tto;5ai;:fc^T7'? x * 

KpGCH'AKi^^ : KpCCH AK-2iS 
ilftiii, Si<:r^ 5. KpGCHAKGl 

Ml KpGCHAKGl £flSST lit* 
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T, 7*5 X i KpGCHAC |t^53li KpGC 
H AC 1 (E -)£S£ pGCHAK^pGC 
HAK-2<tifi*lft*.*t> KpGCH 
AKC I -34r*«1-*C 
KpG CHAKGl-2* fclipG CHAKG l- 

^-pNCEMKGl-CM^7*; h L/t 
S P 2 /OKHUS It, ^^-pCCHAKGifc 

SSJ^bSiVv 2fcf&&*> yC EM/C H Aft 
**** Ifc&2&ffe&+> 7 CEM/CHA^ 

ffefc*> 5CEM/CH A ftfrli 



therine B . S eidler)> (M, J . J obn 

• oa)fc * * 4 a*(J aaea R.Ludtiis), 4- 
/ y v ? • T^f .f f-f-X - f -f u?f 7 K • 
ryo^l- (C hi aerie A 

ntibodies Directed Against Metal Chelate 

sK I^BUiSlo*BI«JfttB»0 7 /2 7 2.5 7 
7 J:CXv^ a y V y<M. J . i ohnson), * ^ 

■J •/ 0 • T > + 4 - X • 7 4 Is* ? r F • T 

ttS^tfsaaiO 7/2 7 4. I 0 6«JH] «> 

§fi^^^(c«t o r, 2fcnH±*> 7 c sm/ 
otftett, «j x* u v e-x*, ceases 

■T * a-**fc(*C 2 V I 2 4 Tttil+* 

:iT*i fl ftg'C, CB'Atf'Uf f y/c 
EV I 2'4 Bt^fclitSd***. ITU, 
»^?> r»C % CEA^tOoM 

TSi, <^UT, 2 &fifct£+ > 7 C EM/CH A 



U cntU^T, CEM/CHAOCE 
AS&T-a*, t-Xi:|*&$nfcCEAifS 

TA*w-h^:nbf-^i:^i« fl 2&f£tt 

KEM/CHA^*OCHAr-/,li^ > 

^9 a- e dta + u- cn 

♦ u- H*#Ofett JIM. 722.892^(19 
8 8^2«2a^ff) i:M*»nTU4. 3£3 

-caftij, M*nt*»n^cEM/CHA«i 

EA«^^ehPttffir*fl)«ClC<«fflT*6- 
4 y«f#OC E Attain t>ff*fi»TWm^*4o 
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2«f€tt+> * C EM/CH Aftl*££ 
A-TSi, C E A*<^£*iMflS{2:icg5£fti* 

A-EOTAfk- h ££A-*-ni*«* < * 

ftfeoaffi&TIi, 2«ffett+> *C EM/CH 
(aj/'^y-O ****** fc<iHft*&A 



LT«<tt*tt«tfcl*a©«£. **>K(*ii, IB 
&dS0fltffl*<? , rf tititSkt if til* X 5 ti 

^Kttnt **** jeiTic*»w* 

> ? 2«flfetfcC EM/C H Affi{*OtI$Lrt:iifc& 



x^tiOi;CEM23 !.6.7U2^ni* 

V»J K-?C EM 2 3 1 . 6. 7 its 7* V*y • 

^i-?yKi:ffa»^ATCC HB 9 6 2 0 

EM 23 1.6.7/>^^o--x/LA:y , /^D 
N A & J: C< fc ^ |^ r£Q vilft^O 

listen i^. 

-■^^o^, 6:703-706(1986) 

s-is - * * W * 7 • T «> jr X • 
'Jt-f; 15:131 1-1325(1987) 

teBSSP2/0-AgMA^'J K- TttlB* 



/O - Ag 1 4 'W 7* K-tMB» 7 / x ) ft 
v • M ^' #*tt - • a u ^ a X ^ p * * 
u„ / J - * > KICtRH AT C C CRL 
15 8 1 ©TKA^aJtfcT**- 

A. CEM231.6.7^^^^'U'- ? 

HH±* */w*-*(Pellecer), -b'K 4 1 : 
1 3 3 ( 1 9 7 8>©ffi«Kfc^C E M 2 3 1.6. 
7^i'y/^DNA*$ttL^. ££(1 0#R*K 
8 0 0 rp« lECn** L T & 1 x 

1 o^aasaaufc. k^t* tola*'; >-ss& 

1 0 «M hn-HCfi{pH8.0), 2*M 
EDTAs 4 OaM N aC tf(T E N ) 4 
S3U lOfcSDS 2 0 0 0«g/* 

2 (07a?T-*£K(y?-* J rlfi»* + St. Lo 
uis, Mis«ouri)4 2 G*ftU •CK/SfSW L 
tl^nfca?4^3 7'CT-ffi'f M-t 
7 m. / A* '. "? a a * A, U:4 / 7 I ^7^3-* 
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ftM(Jt*2 5 : 2 4 : 1 f&V 2 (siffl ti5 L „ 

£ £ C ? a p + /U A : T 7 7 * * T * 3 - A'jSifc 

(tt*2 4 : 1) «*8ttT2@m±MlttlL. 1 
OoM b 'J *-HCfi(pH8.0), 1 aM EDT 
ACT Ea»iipfcHLT--«arrLfc. Kot, 
DNAS50 u g/«fiORN Ase A(^?t * 
/>>vx % St. Louis. MUaourOK <fc !> 2B#8fl«i 

EL/:*, 2 00 A«/«^^o?r-¥Ki:J: 

ic LTSCXD N A*;1fcB -£a*rL>t 0 iS^r 
©9L 1/ ! OSS©2Mftj»t h 'J* At 2S 
S©959€x?V -^UaPiTDNAtx; y 

- 2 0TT3 0#P4ttSLfctlL 
8 0 0 0rp«T3 O^fflDN AZ&bltz, ?# * 
nfc^i-, h*T Ettffifc!;:, 8l&M&.$ 55 u 
g/««TP?*§»l,rt: ft 

B. C 'E M 2 3 1.6.7 iZ^jrhY/ A ? 4 7 

7 v -<*>mm 

CEM23 I y / A D N A 1 0 A g * T E tt 
Hi** I 1 *20jif* £010*3 T(Core) 

fftftKBasie Methods in Molecular Biology), 
f 4 tf*(L. C. D«vU), 9* 4 "fi" — (M. D . D i 
b ft er)fc<fc * — < J . F . Bat ley), E Isvier, 

NswYorkU 9 8 6 )] ffit&atf&fcft -> T ^ * 0 

EM 23 1 . 6 . 7 D N A ( t 2-24 kb)£, DN 
A 1 OOng, ^*5>ifiAt LTiSUfc E MBL-3 

i o x v /r — -t/Hftf 

MSOOaM MJx-HCj(pHB.O), 70a 
M MiClh 1 OaM * h u <f t - 'A'(dU) 
fc^T4 DNA'J^--e'(2$tt)]0.5^ 
SE^. 4"CT-K, EMBL-37r--;T- 

- * K(C igapack- GoldW y-fcfho 

.coli)** P 2.3 9 2*ffifflLTfT IK C Igapaek 



.«fn1^2-145187 (15) 
&JPBrB<b«ffi«(5 0 0«M p H8.0> 10 OaM 
MgCfl., 5 0 0 aM NaCfi) 1 5 iUtflCtO, a 
a^Ktf&r* C tic* 9, DN A©gB#&{fc* 
ff->*o £$K&JIBa*3RMbol LtO, 

0 0 3 8«iM*>*0. 5#{£//<Gl;:Jata$tf fcA< 

37"CTii$iBK j5jtat^ 0 »:i>t. k 

0, 0.7«TBE(89iM 

8 9aM 2aM £DTA)7^o-X 
Y^lCfcOs 4 0 tf* * tz 0 

coy^o?^^ zom<t7 ? * * • v^n 

Ll*#? ftfil«( 12-24 kb)4>DNA*£flL 

Lfc^ttOMboi (208i:xy-*7^)t« 
37tr-R^*a'<-^s:iiao 

y/ADNA2 0 0 AH*SftL/:, CODNA 

K(S tratagere Inc.)(La J otlt, Ci)^^i 
A Rite EMB L-37r-fDNAtXM» 

9 X- V (S tratage B e)ttiFO^o h 3 -*fcf£-: 
TffifflLTE MBL-37r-^H^5'J-* 

-Gold'* ^-^vrsn 5 0 0tf« fc J: 
tf5<fV-M,fc7r-*5/M*22 , CT28* 
ffl *tf f 4* * *"< — h L/I© 7-r- 

4 4hcNiCC 5.8g, MgSO,-6H,0 2 g* 

1 M h'M-HCC, pH 7.5(5 OafiK 2%* 
7* v 5*C;C. 5*t*m*-tL. ^T, ftfltt 

h 3 — /J, [*U + ^5-'^o-iy^T(M 
olecular C loniagk "*-T-?*X<T,MeflUti 
a). 7 U y * A (E. F. F ritsch)**^* ^^a i 
? ( J . S aabrook) y» y Cold Spring Harbor L 
aboratoriea. Cold Spring Harbor N eVY ork 
( 1 9 8 2)3 T7r-^^it^U*: 6 
Oft, 7r-^5^f'J-tP 2.3 9 2IBJB 
^ffil^fcfS 20. 0 0 0 ^9 - VI 0 0aM*F 
^lu r u - h L, 3 7 'CKT-tt-f ^ + ^ -c- h 
t *■ 

C »X*CSM23 1.6.7vrt» ^it&^ 
C EM2 3 1.6.7 L®(/7 y '<J|)UHLt, 



I nc.da J oil a. CA)A*b 

HBA^Jf&tt E.eoli P 2. 3 9 2 4 . 8 x l 0 
7 > - ^t*i/*a7-'?o--y 
?'(tffilS)4> 7 ° ► 3 - -> T x ? y - ~ y y 

r. Marc S hulaaoK t^o^^, !> a K 

i ft ? * 5 J £*i,Mi 

* * 5 y 9 f - * ^ <G eneral Bank 
Data Base. N I H Accession # J 0 0 5 4 

ft-**:- ffll>fc*y'<*y**2l'*T r Kyp- 
5* -AGA-TGG-ATA-CAG-TTG-CTG-CAG-CAT-CAG-CCC-a* 

•c,T$ft&E?«J*>£t*f£* ft* + 

>f ^ i/ X f A ?C, 4 ^ ^ — # u - t > 9 V (Molecu 
Ur Biosysteas. Inc. K + f * 
iJ7*^~T(Saa Diego. C A ) lw J: o T^fiX 

* 

g )T?^^Lfco BaaH t #HtDN A** 
>> 9 0 . 5 v g /■flfc^X'tf 0. 7 5 « 

^aiofSCtlC^oT 10kb BaiH(7^/ 

^Ol Okb 75//y,h*DEAE8 1 IS±fc 
MflcML[S'9 4 t *-<Scbleicher)fcitf 
i/U(S chuell), *-^(Keene)* - * - • * 
y^t-(Ne» Haapsbire)], 1M Na 

« L /to 8*ttfc7 7^^hi, £t&M 1 B c 
J2«tOC"i <>pBR322DNA l^2(50n 
8), BaaH! I 0 kb Hfc * 7 r - * D N A 'J 
6 C(3 0 0 eg )£$v>, r> •; A > • 

9 4 rf • i) /Wf r — • 3U^>9^(A neri can 
Typo Culture C ol lectionX A T C C g|£ £^ 
3 13 4 4)*^A^ 5 I!H^Ba.H I iHt L /: p 
3R 3 2 2 5 0 ng<:My-Mfc. ^^3- 
B R L (G ai thersberg. Maryland)** £ A^"]f£ 



(16) 

7" p - f X y£*T 5 2 tfi***- > 7* P y h (doubl 
e southern blots)C«fc Qft-fo-'ft'**? 1 ) 
* 4 7 r Lfc. "4 

5 -f *ICS^T#-0C E M 2 3 I . 6 . 7 7 7 - 

MLC E — l OUSLft, 

D . CEM23l.6.7**iv*-y ' f ilfs? 

*MLCE~lODNA*l?t«U *® 2 0 A* 
g^^^a-BRUGi bco -BRL, Gaithers 
berg, Maryland)#fc*>&J5fc»tt(Keact Buf 
fer)#3*S^ £M2 2 0 ^UTBmH I (I 

tt," E.eoli HBJOls>tff f H«!S«rW«P 
»tt«TMfi»Lfc. HBlOlttlBS 

l 0 M^i62 OO^Ctfl^L, >K±T3 0# 

■C 9 0 » t *<=tt 2^ffl> *±i=R 

L tz c LB^bx(1I^ NaCC lOgs 

New B ruiis»iek$5lJSa«1 5 "C l 0$Pb1, fcBlfc* 
^4-*-<- ^ Lfc(2 2 5 rpa, 3 7'C), »[U 
•C, 2 0 0 ««Tytfvix(50<tg/i«)S 

^ s xy(n5fg)isj:tf y* y^M^(G: 

unetein, M. )fe J: y * X (Hogness, D.)OP 
roc. Natl. A cad. Sci.,US A, 72:396 1(1 
9 7 5 )^S*L < l2**$nTU* = d - - ^ ^? l J 

- - ^ y^r r ^ f y ^64 !± ao--*** 

--^yt/to MC f J t fc J:CX/> -y X i 7 p 
-y*HHvTjam;t&pB R 3 2 2 ^5x» K<? 



4 



M I. C E - ! Ot^S)*I^S»^ 7 >ft 

p !✓ ? a y<c 1 9B8^3^40(ATCC5 
^S"^ # 6 7 6 3 9 )«c$ft Lfc. ; KpM 

t h^yTA^DM 7Tbn:fc«*tFazs(-**l3 

KL^o ->-#-'KSorvall) 

2 2*CCiB^r, 2 5 0 0 rp«T&£-f * C tic 

-k 9!foittK?4*»S'<7 Y-(Buffy)3- MB IB 6 

MB9S^25E 9 . P B S T 1 H]i*frL*: 0 % *>Hfi® 
h* I 0»M h M-HC«(pH8.0) 
4 OaM NaC« 5 0 0 ** * rcfflHV U 1 0 
XSDS'SOlt i20«8/i«7orT--lfK 
(^?1r JU^, Sl.Ruia. Miaaouri)6^ 

Qtmtrmfommitzo $*tt/:a:*4£3 71c 
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-*<2 5 :2 4 : 1 2 U $ £ ic * 

«?2IIJa±«ajL*:©** lOflM m;*-h 

CC(pH8.0)« I aM EDTAiw^Lra^L 
N AaeA (y-r-r* * ;^)T2 ^RJJ&El Ltz'A* 

2 0 0/< g / itfo/of 7--tf I o*8fll?iS{b 
lfc # ^^n^DNA^±S5cojD<^tilU. a^f 

fbn^ ^oH^Ok h D N A I E T+m 

tit ft 2 1 0 u s >£Mbo! -C^tfiBffcU #T 
ft** 1 2-24kbODNA7^^>^h^^p|fL, 
Hfcfll BfiHort (i:lTEMBL-37r 

C. fflfl*.?'? * { KpHKF- 1 <Pl$iMt 



H ieterX^ a v • + 74- > * * f- * 7 , 

4 J 0 0 2 4 I *>T?A^sj!fc)£EUTEM B 
W I CEttoCt <ctt k £2t 5 x J O'flSO 

KF-IDNA l 5 ***Rfcttffii*<React B 
uffer)# 3(G ibco- B R iS4*r-X><-7 s 
^J-^n*!!, B aaK l *5 J: O'H indlHTrS 
(tL£ c D E A E 8 l tt±?5. 2kb7 5 v 
l-fciPMU Xffifl I Ditto < . 7 o-s. 
^^;;-pBR 3 2 2 tMy-hLft, t 

* 3 o --^f?^^L> m — CO ^ o - ^^i^fflt 
L, *n* P H KF-IUSU, pKKF-! 

^« ♦ - - au^ >i xci 9 8 8 fp 
3)149, ATCCMS^# 6 7 6 3 7T3Fft 



L/To KpHKF-1 0&]pg8ffttfc<fctf 

H. CEM23 1.6.7Vl* y^il€?fe<t 

hkce-1 oamm 

*CEM23l.6.7M*-/ '<i«^Wti 
pMLCE-l 0^*#S>ftfc3. 8kb Hind 01 7 
9/^^, 1 D22ttO#7£;c&u % £ 

»H 1 E IwfSttO^f * ; KpH K F - 1 4> H ind 
IS SStt IZ $ t> tZ.*t 7 ? & — 2. ¥ ? l, y ±b%1%fir 

^m&itfc^tMSLtz* XICEM23 i.e. 

Lfc. pMLCE - I 0 ON A 1 a 
iJittCReact B uf fer) # 2 (G ibco- B R L ^if 4 

8 OHindWTmitl. ttz. pHKF 1 tfOl 

^ s *Ettcc#Ht;Lfco pMLCE-l 0 rS<tD 
N A*±2ScOte<^m?*tt^*Wt, DEAE8 1 
S±T3.8^bHindni75^>^h *^f8L, 
TE 5tfJT*£BLfeo lOx^y-'/iy« 



ffifdU l ObM. AT?> fcil/T 4 D N A V rf- 

i&it P MLCE-lOOUg(2^) <k H ind 
Bl i« <t pHKF-i<B600ft3i*54Y-h 

lOlaytffy hfffiJS*?*? X ? KTMfiB 
Lfco ^7Vi KDN AOJWPB^y * vfKX -> 
ZpHKCZ - \ 0 ±£HZ$ntz7? X I K*H 
SL/:. 7* ? X 5 KpH KCE-I OOfclKSfift 

;Qljj£jL*i KpGCEMKOffl3S 

2gpl(T / 'J ft v ♦ f 4 Zf • t> A>+ * - • = 

ATCC§^#37 1 4 5)*m^T« 
^Lfio 'J T ? v" » 3(G 

i bco- b r u *m*-x><-*\ *v-»yio 

pSV2?PtDNAl**g*DNAl 

fcDNAtaa^-fy-^i^s*^. hbio 

W*ftfcr < **-pSV2*pl-CU* 
C ta I % J: V B a.H i Mnfi»*-?iHfl: L fcU » 
ffi/^g d N A ) 0 <**c v cn* 2^<&£JK» 

i^an i oiaaor t < , 4.5kb psv2gpt 

Cla-Bai7^^> y hi9U Cla-Bai pH 
KCE - 1 0 7 * ? * y * & DE KE & 
«Lf: B 9kb 77/^ h !f A*DN A 3 7 5n 
g £ 4 . 5 kb ^;^-DNA 2 00ig^ffl^\ 
±ffl©r* < <c LTMWtt ^ < Y- f ■ ^SJo 
£ ft -> 0 KB 101 ©JBRIb» fetter* pC 

C EMK*fr«.Lfc«»il7** i K^y^Xi 
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gO&JPBBIfcEcoR 1 -CfcHfcLfco K^** §5 
aMO 4 fSO-f 3f 4- V # * 7 U*-f dTT 
P, dGTP, dCT Pfc«*tfdAT P 1 0 7 
v / 7«*2#&fc,fct; 1 0 x»9i«(0. 5M 
h y X - H C fl(pH 7 . 5 h 0. 1 M MgC 1 
OiM ^f^H ±15 0 

•J xt> - (2 u 8 )(- a-'O^'/F-'M 
tf7# % ***«y-* 7tf a--b -/ EcoR 

l^r»**<fcpS v 2iPt 5 0 0ngtMr-h 

r<7 ? ft L^C U I SBta*fii|i§ 
CU! y ^A-K^lid(pC ATCCG A 

HftW 1 D12*<z>J: *K»l*pS V 
2gpt-Cla7f^>^h*DEAE8 1 tt±K 

J. C EM 2 3 1.6,7 Vnite^tflfWtT 
U**fift*.7 r-^^MHCE-30©m<tt 

C EM2 3 1.6.7 #>"*fflO(l£0/iJ6lc s 
$5fcfl 1 BKHOEMB L-3*<f7*y-*2 

;p • ^ T ?>-|f±(Dr. P bi I Taucker), (r + 

^(Generai Bank Data BaseXN I HSH:§ 

0 0 4 5 3)«-«t->T^*^/:a: : 
5' •CTG-TAC-ATA-TCC-AAC-CCT-TAC-AAC-CEC-AAT-a* 

xr^tf (^>i?*=f, CA) lUr>T&fi$n 
f:fcO-C*4 0 ^lt4.8xi 0 § ffl©l§mi7r 



?!&a^2-145187 (19) 



>f y)C EM2 3 1 . 6. 7fl?£E*n*fcfc*' 

l*T I flfflC BM2 3 1.6.7* o- x£il{RU 
<«MHCE"30ii!DSL/: B 

K. C EM 2 3 1,6,7 V nilfc? ^^LT 
l^pMH C S - 3 0 

CE-3O£*05.Okb SstI 7 5 / > x h * 
-^DNAIO/cg*. 2 (Gibco 

- B r l *if4 tr- X**- *\ /y-^yK)*, 

AE8 1ffim*»t*:Ui5, 5.6kb 

C A)*»0tARl1fett?*-X? »j 7* 



MBliieseripD^^-M 13-SK+fcSst 

fntpMHC E - 3 0 tftZLtZc pMHC E - 

x • ^ ^« ^?^f t - « 3 ^i: 1 9 8 

8^334B, ATCC*ftB><5#67 6 4 0 T 
SJ£ Lfc. 7*7 * ; KpMH C E - 3 0 ©flUBS 
tt * J: tfftftrt&fl * & ft © 21 3 m *e «1" . 
L. b K D N A CO m»[ 

±«3Slfefl I EEttOJTt < fcLTb h DN A 

ih'^o; -fycDthDNAoStOxtg* 
#{Bx:/ K* * VT--tfBaiH I J: H indffi 
4S^r30*raU ££«ffiifS#3(Gibco 
- B R L N *M if >¥-*>-K)(5 



OnM h'M-KC2, pH8.0, 1 ObM MgC 
g,. 1 0 0>M NaCfi) £3 2 0 0 ti tt L 

> v H* 2 0 /iflid2|«L, 0. 6K«Y'MI:fil* 
rxr'a-a(FMC)Y**JBu, 5 0 bA bpU 9 
T^r)Tl5»»^/:. 6-7kb©* 

-^^^?;-pUC i 8 * . *<n y 

£ ( Y anUeh- P erroa, C . K C ene 3 3:103 
( 1 9 8 5)KJ2ttSnTl>S] t>±2?®fci< 3a» 
H I W*Cf Hindil.TfHtLfc, 3 0aM h «/ * 
"HCj {pH 7. 6)h 10iM MgC«, % 5 bM 
?fif^O-*i l bM ATP, u 
2 T 4 D M A 'J #-*(2#te)*£W**£fi4 
0 0 MCOSJCfSiS^T 1 5*C?7 
n*pU C l 8 ^2 9 -<5 0 ng )(- . 4 * 

•^)(ct hDNA7^> xKI 5flig)tH 
y-Kfc fl ?-fy-M/:DNASfiO!lia(l 



E.coli Ml 5ft.!S5 0 0 a ft 
■s>n*:JfcHtK»t**X -gaU I PTG, AMP 
^v-K4/i g/«0 X -gaU 2 M g/jifi 1 P 

TG, T/f'/«)y) 

*>*b 7(T.HonjoK*R*^ B*>*£ 
»{ft*nrt N * rt'-^CTakabashi, N.h * A 
(Cell), 2 9 :6 7 I - 6 7 9 ( I 9 8 2 >KlEtt 
glVTtiftfc h tf yv 2 7*D-7 r ^ffl^ s ^fcfl 
I KlintoZt < CtTlfllftk h DNAtSfft 

7. 5kb »A^*^Wt 5^ a- ^<r(?l«t. * 
^HyHG I t/te fcV>T. I C 

7. 5kb HlndH- BaiH I 7 
9^/>h«rpBR322 ^SlK^a-^y^t 
t l ijg^^^^f 4pB R 3 2 2 
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*s 9 *s{Z\ 988^3^43, ATCC5 
!£8f*f # 6 7 6 3 8 T2?St L/:„ 7 5 a i KpH 

0. C E M 2 3 1 , 6.7 Vnilfef te«fc b H 
1f y-r - l iKc^ £ gf^f LTU&pHCC EM- 

3 oomss 

ft© J; 5 K L/C * x" i 5J£Hififfi«£ t h # :/ 
l it£* t»£S*fco pMHCE-30.(l 
Omh)*CUI g> UiHftU fco 

"C, Hind IB V*fc<*t/*^Wx 
h o x £ ^ A/ /£ 5 • 3 k b 7 9 0" ^ *^ h^rf^/wo D 
N A0fS&jfl<tl*fer*O. I g 4rffl^, 

3 7tT I «?Wo^fk^(UJ*gLTt7^^- ifc, 

^9Xi KpHCZ-1 < 1 ft g) *C la I «fc 
C/H UdflTSPHfcLfco XNin t Dffi«<DD E A 
E 8 1 h □ -/ufcffifflU T B E *p 
MHCE-30O5.3kb7f r>yh4^«L 

pS V 2nao-Cla DNAU g*M*Cni 

J; t/ B aaH I 5: 1 g DN AOflj^Tffl^ 

TifMtLfc. m i KpHGC EM-305C1 

fft* 1 2. 7kb7 » ^ Hr»fc. 
^>^tDEAE81«l"C^«L, T E H§j 

an o ^fl-cf&tfi Lfc Q c©*4V-fa iMt, 

^.^-DNA 50ng. &t?IC L 2 . 7 kb# 

AttDNA. ! 0 x . ytttfrEl* 10 

aM AT Pfc^^T 4 DN A 7 ^-**04 00a 
g fcffli^ 1 BKtt©<T* <i:Ltl 2t. 

T-ffilf H B 1 0 I tSiSfc^Rlcift L„ 4- 
*53k&*<9t~ pN C EMC I fcfllSSt-f SJSiE 

^-^fllfiRti^^ ^ i KpNC EMG 1 <D 
J&lffl 25 & * J: tffcffe to 0 * © 33 4 m c /f; * • 
Q, 7* ? X ! KpN CEMKC 1 Dftg 
aiJjWtfifcKfcl^ 7*? a 1 KpG C E M K £ 



^^¥2-145187 (20) 

Ale C<07^^^ £| #A#5 0 0 ng 
^^-DNA 2 0 0ng4-IHl\ £fl t 0 m CO 5 
^-•>a pHGZ - lOCla-Hi 

BBte&<ofc&, ±0tsnr:ffi&;t.7*? * i k* 

5 z i K*|S|«U ^n4pHCCEM-30.i 
ftSLfc* KpHCCEM-30O$]pg 

Tl**pNC EMG 1 g>ft% 

-Ol/^ Vi A^fTSfcpS V 2 aeo(A 

TCC£<?#3714 9)T*->/r 0 ^ni Kp 
S V 2spt<cMLTElU*r.&&<pmc;: Lt, 
C<Z>"<* *-l=:C la I SB (SI * ft ^ U /io ^^T^ 

flPBWSClal fe J:c< BaiH I T«fcU #8. 
9kb C la I /BaaH I MR?* ^> ^ h 
Lfc« Sflao^^lCjiO, 7*5 ^ i KpNC EM 
G 1 *>£ifc§**CUl *iJ;tf BaaH I TfPHt U 
$ £>*l£tt 1 7. 6kb OClal / BaaH I SflPB 7 
5 ^> > h ttfSJLfc. fcV>T> 7*5 x I KpG 
CEMKOift8.9kb Clal/BaaH 1^15 7^ 
y / v Kr, jUI±, Hft^ 1 B <c!2i&tf>*£<c 
'(XoT, 7*5 X I KpNC EMG I £>#J 1 7 . 6 kb 
C la 1 / B aaH I $||B7 5//vHC5-fY- 
M/: e E.coli (C^JIIiJftL^a, f 

S7 r r^t^^i KtT'ni KpNC E 
MKCl£6€Lfc. KpNCEMKG 

n-fty ^L^C EMBJ$L«is<tC f Kffiil 



. S . '* -f * *r I ft * X s 1 9 - ? 9 > K , * ^ -f 
* frt>®tA*m)* fe^C/B luescript/D N Afi 
5*ltfc&>X?-;.(X M^'^-Xtt, 5 • ✓ > 
- 7 x C A**IBJA*!f|i)KS£ 7 a h ^ - 

EMp]£Lfofc.fctfH mftfcilfc? (CM L TfS £ 
T--ya^n, MAPSEQ ( D N A S tar, 

*k a- K^nt^irjt y^y* For * /i&r 
H*fd*Lfc. 

XML3 

A - y * * * K P° C H A G 1 <Pf|% 
7* X I KpUC VHIdc-I Ali, £&fR*S 
o *ttHcC HA 2 5 5.5©*X 
5 *JSiEte*3- K-f *ii£^*£*f LTV**, 
/»3it KpUCVH I ne- I Ali, NRRLO 

>* - "7 * ^ h ► X h * £ • # ^ * * - • 3 U ? > S 



KIM ¥2-145187 (21) 

L B- I 8 4 3 3 oTTA¥^te<iE.coli K 

12 HB 1 0 1/pUCVH IM-Ufriil* 
fc^-C^Rt?* *o ; KpH C i Z ii t 

^S^ATCC 6 7 6 3 8 CDT-CA? RJteT 
fcSo ^5X1 KpUCVH I ie- K AMI n g 
*&JJR»5KH ind!3 Tfffft U fo3.4kb0HUd 
DI^JfS7 7 *V y h £l?i«!Lfc fl 7*7X 
I KpHG 1 Z» L /t g t>ftltel»*H indlinrifUfc 
U SSm»fc«fffcTW«14TA* 'J *x 7 r 
* --te*?*&® Lfco 7*7^ * KpU C V 

H I nc — 1 A<D#}3. 4 kb H UdGI 7 7 / > 
<r, H indfll^^UX* X 7 r * - -tf&II L A: 7 

L,^5X i KpH G 1 -CHAiHILfc, 7" 
7X1 KpUC V H I nc— 1 A Jb % £ p H G 1 - C 

H A © £J IS 9 ft J; ft f£Jtt 03 * & tt <o 5* 8 0 f= 

r 7 X i K P S V 2«l-Cla C%m&\ I Tffift) 
*MHA!*ClaI fc«fctfBa.H I -zmitL* tt5. 



Okb C la I / B qbH J fejPB7 7 ^ h 
Lfto ^ 0> 7*7 X $ KpH G 1 — 

CH A fcfcllBfUfcC la I fcJ:t/BaaH I -CvGftU 
& 1 0 - 5kb <0£|K7 ? ^> i' K*^«L/:o y 
5 X S KpS V 2*Pt-C U Oft5. 0 kb C la I 
/Ba«H I $)JIB7^ /^yftmi KpHG 
K - C H AOM I 0. 5kb CUI / B»H I MR 

? ? r * y \> t ? 4 y- t t*it s KpG 

C H A G 1 Lfc. 7*5 X i KpCCHAG 

-To 

B < £2 * S k p g CHA KQtilg 

KpMLCH-l (E.coli K 1 2 H 
B I 0 I /pM LCH-TNRRL B - 1 8 4 
3 2*>*A*) & I </g*£IPB»*Ba»H 1 73 

5 iMft* > V * * ? f K (dT T dG 
TP, d A T PfcJitfdCT P) 1 0 * 

i" o#x2mtt^ i o xtaffifc (o. 5i 

M h U x-HC«(pH 7. 5) , 0. I M MgCfi f , 



fciC^lOiM DTT) 5 tiVktML* 

fl 5 0 Hi 43TB a.H I ***^i»*«<ttfc. 

3 7XT3 O^flfltiii*, 7*/->U x ^no^. 

fc. BaiH I SfJttO^^^^I-y 7 X i K*y? 
X ; KpMLCH 1 dB i^L/i. 7 P 5 X i Kp 
MLCH 1 feJiCXpMLC H I d 3 Ofclffigfltt J; 

K^r, mi KpMLCH | dB £8IPHI»& 
BanH I fciCf HUdQIT?ff<tL, ft 5 . 7 5 kb 
OCH A 9 A^;!£?ffl8*t)ltt+SC<fcK*-> 
^5^; KpMLCH 2*«£Lfc ft tt^-C, 
:©75/>yhSBaiH f / H indffl mil 7* 5 
xs Kp3R322t-7>fy-h*^r7 , 7Xl 
KpMLC H 2^rfll2«LA: l> 2*1*?, ^5X i Kp 
MLCH2*0IffiW*Cla! i5J:C/Ba.H I Tffl 
4tL. ft5.75kb$1ffl77r>^h *^«Lft 
tt. 7*7 X i KpS V 2 gpt- C la <3iSfl 1 T*| 
3) OC la t / BaiH I m<t-<9 9 - 7 5 ^> 
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KC5 <i Y- V U 7*5 x * KpGCH A*8J25 
L ft. 

7**X i K P G C H A BaiH I 

ft. KpHKP 1 (ATCCft*$ftI£S 

«f 6 7 6 3 7 a>T-CA¥^1fi> *»R»*H Ud 
BT&UtU n/n?5«L, •jypft<bBa«H 
i y y*- (NEB) *jQ*ft* % -<^-*B 
aaH I TttWU ft 5. 2kb©$»7 
*#&Lft. 7"? x i KpGC H A Oft 

1 1 . 2 kb BaiH ! 75/yyh*7*?X! Kp 
HKF 1 <0ft5. 2kb BaiH l$J|57 5^^f 

KpC C H A K *fl|SCfto 7*9 * S KpGC H A 



C. TjlZLi KyCCHAKG 1 OffSE 

7* 9 X S KpCCH A KOfi 1 /i g tfclfcBI* 



5' — GATCCGGGATCGATGGGG-3' 

I I I I I I I I I I I I M 
3'-GCCCTACCTACCCCCTAG-5' 

T^SftftCUl g x*-*fS*nft 3 aaH I $ 

ftrc? 4 Y- h Lft. MV- 

te&*j:tfBif 4 «LT#£ftft7'*x i k* p g 
cHAK-ci»i(S>«u. a*a?fi«ctti*, 7* 

57 5 KpGCHAK-CU£#IPBM*ClaI T? 
ififcU ft I 0. 8 5kb Clal #187* y h 
*#ttLft, 7*5 X ? KpGCH AG 1 fcfcJPBfi* 

*CUlTfflflsU ft l 5.0 5 kb ©*||R7*/ 

> y h*#«Lft. fc^T, 7*5 X * KpGCH 
A K -CUOft i 0. 8 5kb C tat fclF8 7 ^> 

> h*7*5 X I KpGCH AG Oft I 5. 0 5kb 

a, aEttMB^irT-^fr-r*^ 

K* 7*9 X 5 KpGCHAKG 1 i^S t 
ft. 7*5 * * KpGC H A KG 1 © & PB 53 * * 



A. ^g^pGCHAKG HC**S P . 

2/org83g>* > ?*x7x?>'B v 

±*S£*$fl3icJBtt<D*?ic. h5^7»; 

0 VcfflUfcC H Aftff ^ o 7* U ^7*7 X i K 
li, pGCH AKG 1 "C&->ft» pGCHAKGI 
75x > K £ , trS[«O«m^?L^«-J:0, S 
P 2 / 0 ' W 7* 'J K- "Tte^StC F^^7*n 

t5o S P2/0-Agl 4Jffl8a*5«FCS^ 
fligft-CigftLs S5^ft£«fl!flJ3 BBk Jfl« 

H A KG 1 (2 0 * R) *#)PBB*Pv U l (1 u/ 

* g)fc*rjf/x£*lii&* 7 (Cibco- B R U fi 

Lft. h 5 X X 7 * * > ■ * LTIi, J EC 

* *; -a 8 0 Orp., 10#(HK SS) 

lao. s p 2/ofiasa*^ffiLft« fc^r. ts 

JS*, SaM-^x h p-x*5A,£ HankOttffi 
<tl?tifi7K(G ibco Laboraloriaa. ^5 v YT H 
1 s h\ - * - a >*ffli*T 3®2fe# U 



^IH0.3i(^0. BM0V0.3 

*fi t^U »#{fcLftDN A£2)Q*.ft* 

nfta&«**±K i o^KS^ft- o.8«^r 

•/7*©*« (P/N472>*<*tfBTX100 
h^^7*^-(BTX loe. If 

C A)*ffl^T*»3Tl*f7->fto 2 5 

0 4t/UhT % 5 ■ aecondaC* £ C 1 '« * x~Cfc 

»;ut, SSliffl Lftta§S*£«2 x l O'/ifl 
(T 7 5 7 5 x a*) 2 S«* 

*tfft(37T:, 5%CO t ) 9 fc^?* ^8S*. 
24«jx/W7'u- h<*i<Ojg£ 5 
x J 0 V«< ?7*i'-hUpCCHAKGl* 
Mt«S'P 2/OfiS9S* HMAX 1 . 0*2ttfc (5 
0ng/*fl b<l*yf 2 5 0ng/tC i3 

«C 1 g/aC T/u-hL/:. HM AX«tt = 
<X?RLft. K^T, pGCHAKC 
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B . 4- > 5 C H A 2 5 5 ^^)^t^S P2/Q 

/i-fcJ:t/'<-^-?y [ E rigvall, E . and PerUan 
n. P . , t eaunocheaistry, 8 : 8 7 1 - 8 7 4 (I 
9 7 1)] KCtlori <, kM g***&£* 
i«»flfl!tt»3RIS^feflEft««* EL 
ISA) CiU, EIELfco 

A255**WttU b h 

3 ftfcpGC HA 

»a5ra»iia*iBiSf scfcjc**. io«m«j 

(pH 7 - 8) t t ► 

(Tago #4 10 0) ©5 i g/ift 

^MSttpNC EMKG 1 

7 * ^(laog. R. , ) >>cd | aaonot. Methods, I 8 : 
157- 1 64(1977 h « - K y (Beardon) 

i 6:265-268(19 85) 
% ^ y t i/^ J: f -r * K©#Bflr2* 
^ 4 . 7 22.892^ (1 9 8 8 ¥ 2* 2 B^ff) 

^a"<- Hfc : — &BJa&±?ff2 5 Mtf . 
,M I n-EDTA50tf{ , *7r a-af*£ 
* t b I gC 2 0 uSL , * J:c/JS|aigS4g 

lift 2 5 /iC. *7ro-^-K-t HgGlCft^ 



» fill ¥2-145187 (23) 

9 6 0 * h 0§9 * 

w-K*7)ci3«tt/PBS + 0. I KTteen (w/ 
v> #T*<fcfrLfco ±»77*ft'a:'50M 

* * /McAtU ^ia-C2^K-f 

* * Y- h ffc % T ago *2496)*1/10 

7*u- hfcifcfrLfc. tt«SB©»*ictS6i^ r 
»t UofiH l 5 0 ni. KicttM LfB*£* * 
5 0 0aM EDTA (50*C ) */JD*T£f&* 

f9ih(^*>^) s*. fc^-ci o 5 hmcKtE 

^iilft. 7*5 * 5 KpNC EMKG I T h 

C. fflgtopN CEMKGIIU 

S + > g C H Ag&%flSQ ^^7*;->!V 
I icB^lfc«ai»**l!t*LfcC EM 
ftfjr a 7* 'J y 7*5 X i K, p N C EMKG I £r 

mors p 2/0 anas n/: a 

ifcUT, RRLfc + / 5C H Ajifc^fcam-f * 

EMii£ : F*tWi-6 7'7 X J KflKKtt««^T 
mtlSJlKttLfco C H AitCc^cO^a^lLcco 

i»T«. s P2/o*> *ch A^^asa (S P 

2/0-K) taMRIWLttBon, 3Bm»tt«! 
aWfC»l#Lri8^fc.' 7** * i KDNA, pN 
CEMKGl (20m) *SJ5a»tt#6 (G 
ibco- B R L,G eitheraburg, Marrland) 1 ^* M 



&tfl2 Alc#xEL/:£ o tc, 1 . 5 * J 0 - 

StttL ffiffl Lfc&fMi* | '<ax/5 usee. , 
2 5 0#*hr*4. ©Hat, 2.5x [ 0* 

imiia/«* hmax i. o*^;jdu/:5^fc 

ffitt) 3 71CT5«CO.J?4T, 7 2R*fHi 
ISS LA:* R^T, CU^sOfiOfa*, HMAX I . 
0 fc£'tfW2&a£5 0 0*g/*fi OC 4 1 8ft£ 
foW Gibco-BRL, Gaither 

sburg. Marylafld)*£Wf &£itb#v 2 4 0* 

t*i:HMAX/C4 1 8ij{$3o--itt4 

CEM/CH A2»fttt» t l£Q[*Mk2Al 

C E AKWf 5 2«ffctt*> 51X1*0 EM/ C 
K A<OKa*#a*fci£>ICT7 * .< (IS 
fOte&S) *fT->fco 2«ffe&*> ?ft#C EM 
/CHACC E AlC^f *$8ft&*Hffi«4 A IS 
123*0 * <f A / T ■» *4 HflSfc «fctf 

* * * * -r - K&tf ( S catchard. G . , A an. N e» 
York Acad. Set.. 5 1:6 6 0 ( 1 9 4 5)) IC 

(caxa^«^m2 o«*>oiwCEA25^ 



Mffl ¥2-145187 (24) 

A. Vit&t% & 
o 7"J yilfcTfcBBU C E A iJSdti 

tttros? * * » u * * n*s*?T * fc« 

* 3/ £(Wan*. I BBunol. Methods, 18:1 

57-164 (1977)] tflfllKttHLfcfill 
V ft S4§ 9 ^ * -T a / r •> * * T * * a 

-M/:: <Sl0&Jg!tJ:tt2 5 m 2 % 1 1 9 1 - C E 

A (77^f ^ 5 0 /ifl v *7rP- 

3^Wl25tfff » t7ro-x-ti-t h IgG 

A © I n-EDTA+k- h Kflf* Ka* t> ffl 
EOTUBESM y ^9A(B)flflE|CMr«4! 

*?fntZo EOT U B E II, p-iTl/^y* 
*)E DTAO«^t!*^ *IS]tt#3r 1 5 1 
8 5 5^ tryf-vy (Anderson), 7"J^ (J. 
M. Frincke)fc X.V * 4 T — (D. L. Meyer), I 9 8 

EOTUB E <D£&mto Jitf^aBVWttx * v 

1. EOTUB EOdft 
ftlBrci** EOTUBEtt, N-(2-tKfl 
+ ->i-f/W)-N'- (p-*< y *%X%>A<D 
« y s?*ttft(c £ ->T E D T A<OF*3S5* t v yfH 

m<o i oa«R!ft*nr^* 2 dt a7*s (am 

StlTi^«*02^WltST**), EOT 
UBE<0^53t:i, PlflS'iPll^^iS'f * ^ t 



#!SttilF2B4 , 622.42O4S**0/7f* 
[lieares, C. P. , Anal. Dio«hea. , 1 4 2 6 8 -7 5 
(19 8 4 )]«:JS^O^ ?ICLT S (S )- P -~ h a 
* y E D T A*E$2 U CS )- 4 - -f 7 f * 

DT A (JUT* ITCBE 
t«fiPl"*) UttlftLfc. £<03fcfcfciftLK I T 
C D E*0. 3M<OHCfi (Ultrex, J.T.Baker. P 
hill ipsburs- 1 J. ]icW!ftiH LT»M4«fe J: * 

20«MOJTCBB(2.5ii)^2 0 0iMx 

;/-^rix(i.35i«)i:In^s IflNONi 
**ffli*T 5 u s^ra* i sasa&s 

6*, P L CgffC* 0 + * * * L 

h * - K<Hetlett-Paciar<!)i090tt ; C 1 8" 
50iMHxf*ry*afA'7* 

T U B E Ttt 3 O-?* So 8SjttJ5*$l£Tli. IT 
CBE4EOTUBE i£&>I IT 5 ocD t?-? 
& *K EOTUBE^^ h * K fi 3 £ <c 6 4 * 
£tf4 9 ppiic 2 ? 

A. 9.9 5 4 0 X 1 0* T «oiOBOTUBE 
^6 0 0 //C i(0 IM I n V&jZX-f * B 

a. 0. 0 I 5 8 iMOAB^ao E OT U 
BE 6 3 /xC ; 

~ 5 a( p H = S. 0) 6 3 : 
c 6 0 0 ^ C iO" 1 I n( I . 3 0 x 1 0 '' 

QlOl)« 
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C0EOTUB Eic£te£tffc B 

K-f-S D EAD*7rf^ X (Sephadex) A - 2 

t: l'*VTy • 4 >xy*J y ^(Yartan lostru 
■entt)X L-3 0 Oi 3 0 0MHz^i$l]. £ 
OX*? r^^Ufi^ccJi-c^o^. I TC B EO 

tr-^tt i 3 9 ppnoi c 6u*»5 > cnuEO 

T U B E TMi 1-8 2 pp«<0 kf- 7 Klftfc £ 

[ TC B EO^? J- 1 
2 8- 1 3 8pp«)I*4 tf-* + EO 

tflcfcU, EOTUBElCjttLt 1,0 5*^it 
®4 *('■' 1 ftiSStt®© I ■OPq;*)* 

UTXSAftff^, 

1. ±«<I. A. 2)O^?i:0.0 1 2aM 

i nCa, i 0.2*4(1.0 
4 4x10 - , «ol)«r3D^5 9 

2. Sa^ESK v* A -<- *** 6 

1. i o. 54 y* o-yv fiYto-rf- 
K0.25-f yf SK* k »; •# y)icgij 

2. h££«S**o 

3. 1 O^lftKT:'*-** : 

(1:1 >®#£*An*:T LCificyw 

- h *An* 0 

4. 9cjr£>Efltf>£ £ 7^1/- h*S&8* 



* To 

b. £*<DgB#ii 2-3. 5ct<3g5#» 

D. O^^^90^±«A$^i?<:, 
ttSltfiJffll"-* fc» E OTUBE*PBS(pH = 
7. 5)? 4. 4 Ops/ ulfZftmrz. 

A. 5. 5 3 0 x 1 0 "nofOE.OTU B E*« 
EOTUBEi:«tt*Altl.02x I nCfi*? 
3 — A- K • -4 V V A $!|At 

4. 2 o m**<o. 5 * g <&ft<*±*s&-ra* 

-Xlcg^^tky^K-'r^ Is 
G [«Y-*«(lareh. S. C. . Parkin.!, a 
nd Cuatrecacas, P. Anolyt, Biochea. 80, 
M«(1974)>] 2 

C. 7 * A' 5 7. 7 r 

d. aftf < x ^^woero, stars. 

I. 4 . 4 pg/^CO E 0 T U 3 E 1,1 I n- 



}$&fl¥2-145187 (26) 

a. 7.9>MO^JPITv^®EOTUBE 
70/iC(5. 530x 10 - 4 nunol> ; 

- 7 a( p H -6.0) 7 0 it fl : 
c. 1 .0. 2iM0££tt!K I nC*, 5 5. 3 
/iC(5. 6 4 1x10 **«aoJ) 9 
2. SSlTM WISH ^* ^ * 
B. iSJaiVT^m-f 5fci6 P B S (pH 7. 5)T 

0.4 0»g/tf li^feJitfO. 3 6n 
g/*2* I atSHr *o 

1. 4 . 4pg/ ^iOEOT U B E - 111 1 n 
-2*fct*IS In 2 5 ; 

2. 20, 10. 5, 2.5* 1.25. 0. 
623. 0.313. 0 . t 5 6 . 0.0 
80. 0.020. tKHO m 
Vi{*%W&2 bur, 

3. 1 0%o*mm*$VR PM 1 50^; 

2. JblB D -BTBMLfcO. 4 Ong/Mfc* 

*tf0. 3 6ng/*fiS>aP»:fttR4>EO . 
TUBE -g&t*3S In 25^2. 11 

a^oDft^c^n^no^Jn^.. ion 

g/^*/vj&>iTot4. 4 0pg/7* 
1 QHVifiliHZ&VR PM I Tt&fS* 

3. i 0ft 0 -?lBlift££UR PM 1 25ji*; 

4. BW©E{*2 5 GSKtfcSTfflSL, 

B. £a<OEHt«T-£-f 4, 

C. 9 * /K5rtgW*/J7 X 7 r 4 



C. 2«ftfett*> ?ttftCEM/CH AO 211 
.1? V v ^ e- C E A 

C E A*&S t'-Xicft]*., 37*c-ci 

B^nn-f v4-^^~ h u^iSc, minx p 

/CHU^tSl/it:ot'-^i:flnX, 3 
tz'A % tr-JC*" 1 I n - E DT A £ 3 7tt t 

/c h A*aw-r sfc&m&tf*^-'*- 7 < * 

Lfc. 2»ili+MCEM/CHAT*«>ri 
oOT-^^C E A tlo&U «b#©T- A;0<& 

nu/:s p 2/oifflBa*^£u o-_ 

0«M MfCC. 5 0iM DTT)3^, d NT 
Pffl&aK&'O. 5«M©dATP, dTTPs dCT 
Pfc£tfdGTP % p H 7. 0)3 Ml, *3//l, 
&£&T 4 DNAK'I > ? -*(B R L) I a I (5 

u) tiSSLKo c©fi£4fc*3 7XT 1 5tfM. 
4 y**-<- hLfcBU 7 Ot-C t OtfjJfitojftL 

/^o 7 * / -*fata*i*tf ✓ -^aftoa, 

DN A4T Ett»&5 /iH£||K*Lfc. COD 
NA7^^Kfilnj;«5 0 0 I 

uM AT P 2 M&% *5±VT 4 l ) 2 tit t 

*si±* sra i po^fcKft^T, 

^S^^TE.coii H B I 0 I RH8S£Ji5Hte»L 

fc„ CVWRtz&tofrh?* X i KDNA^tt 

ttX5fc*/T+*5 XI K*r5Xi KpSV2lPt 
(E L fc 0 

B. y?7t KpS V 2neo(E -)©ttg 
S V 4 0 xy/^f-^OpS V 2 aeo* US 



|SBn^F2-l45l87 (27) 

yir\rtz 0 $imT-£<otett (HH2) <:i8^t« 
J: 5 ±i"<*A*6 0 u %/ 

£ ft/:* 

A . ^7 X ! KpS V 2BFt(E -)<Pffgg 

5 KpS V 2«Pt-C la(H&fl 1 I ?« 
*)Ctt20/xl;'LO*g>*, *(2 1 *7 

asjcawiftff 6(5 *ia»*pv«n(2 m 

C) is Jt tf£]fiS Bl % S ph a ( 2 a C ) t MS L 
37T-C2*|IIU > + hLfc. R 

*K±. fSJfc*! 1 D!2l**>;*a:lctS^TD E A E 
8 i &/)>*Piufl/Sphni8tt:*<**-77* , > 
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